Context: Anthropometry plays an important role in the assessment of ethnicity and identification of an individual. There is paucity of literature on various facial parameters in Haryanvi population. Thus, the present study was an initiation to collect this database in Haryanvi population. Aim: The aim of the present study was to create a database of craniofacial parameters of Haryanvi population. Materials and Methods: The study was conducted on 300 individuals of Haryanvi ethnicity. A digital vernier caliper was used for the measurement of facial parameters. Statistical Analysis: Chi-square test, t-test, and Pearson's correlation test were used for finding the difference between the measurements for various parameters. Results: In the present study, mesoprosopic was the predominant facial phenotype in both males and females. A significant sexual dimorphism was found between all the facial parameters measured in the study. However, upper facial height and facial index did not follow the same pattern in relation to gender determination. Conclusion: Based on the present study findings, we conclude that craniofacial parameters could be used as an important tool to assess the ethnicity and gender of an individual. In addition, our data could be used as a baseline for further studies in the identification of a Haryanvi individual.
Introduction
I n the present scenario, there has been a devastating increase in human-made disasters (bomb blasts, terrorist attacks, and mass murders) and natural mass disasters (earthquakes, landslides, tsunamis, and floods). In addition, in the past few decades, a vast change has occurred in social, economic, cultural, and environmental background of human beings. Thus, the abovementioned disasters necessitate the correct identification of individuals in cases when the body is highly decomposed or dismembered to intentionally hide the identity of an individual. [1] Anthropometry has emerged as a promising branch of forensic science for personal identification, but, currently, it is in its infancy as forensic anthropologists are involved in discovering new methods of identification from skeletal remains, cadavers, and living beings. Anthropometry (anthropos -man; metry -measure)
is a science which is used for the identification and understanding of human physical features and plays an important role in assessing the ethnicity and identification of human remains. [2] Craniofacial anthropometry forms an integral part of anthropology and deals with the measurement of face and head. It has a pivotal role in the identification of individuals especially as facial measurements depend on various factors such as gender, race, ethnicity, genetics, and climate. [3] Creation of a database consisting of craniofacial values for various populations is indispensable so that ethnicity and gender of an unknown could be appraised. Once the vital information is collected anthropometrically, other techniques would be helpful for more accurate identification of the individual. Thus, the need of the hour is to encourage newer studies on craniofacial anthropometry from different populations of the world. After extensive search, we found that different studies in the past have used different criteria to assess ethnicity from facial profile in various populations. Thus, the motive behind this study was to use all the parameters which have been studied by different researchers either individually or collectively and to use them in one study to determine the facial profile in Haryanvi population. However, there is paucity of literature on various facial parameters in Haryanvi population. Thus, the present study was conceptualized to initiate this database collection where 300 Haryanvi individuals were anthropometrically evaluated and, to the best of our knowledge, ours is the first study to use all these parameters collectively on Haryanvi population.
Aims and objectives
The aim of the present study was to create a database of craniofacial parameters for Haryanvi population. The objectives were to collect craniofacial data from the population of central Haryana and to compare these data with previous data reported in literature. A gender-based comparison for these measurements was also done.
Materials and Methods
The present study was carried out on 300 individuals (150 males and 150 females) aged 17-30 years. The participants were purely of Haryanvi ethnic origin and were selected at random from the patients who reported to the outpatient department of our institute. During the selection of participants, their ethnic origin was confirmed by inquiring about their great grandfathers and ancestors. Individuals who confirmed that their ancestors were also from Haryana were included in the study. Individuals with any past and existing craniofacial trauma, facial deformities, facial scars, and facial asymmetries were excluded from the study.
Each participant was explained about the measurement process, and informed consent was obtained from him or her before recording the same. All measurements were carried out by the same observer and under the same conditions. The participants were made to relax in a sitting position, with the head in the correct anatomical position. A digital vernier caliper was used to measure the facial parameters. The reference points which were used to determine various measurements are described in Table 1 and depicted in Figure 1 . [2, [4] [5] [6] [7] The parameters which were recorded in the study using the abovementioned landmarks are summarized in Table 2 . [2, [4] [5] [6] [7] The following formula was used to calculate the facial index (FI): [4, 8] Facial Index FI Morphological facial length Width of face
The FI has been used to classify the facial phenotype into five categories [ Table 3 ]. [4, 8] Based on the above criteria, we also attempted to classify the facial phenotype using the FI. The inner corner of the eye fissure where the eyelids meet Sn
In the midline, the junction between the lower border of the nasal septum and the cutaneous portion of the upper lip Angles of mouth Right and left Tr: Trichion, N: Nasion, Gn: Gnathion, En: Endocanthion, Sn: Subnasale, Zy: zygion 
Statistical analysis
Data obtained from the 300 individuals were subjected to statistical analysis. Chi-square test, t-test, Pearson's correlation test, mean, and standard deviation were used to find if any significant relationship existed between males and females. P < 0.05 was considered statistically significant.
Results
In the present study, mesoprosopic (53) facial phenotype was most predominantly seen in males followed by euriprosopic (43), leptoprosopic (27), hyperleptoprosopic (16) , and hypereuriprosopic (11) facial phenotypes. In females, the most commonly observed facial phenotype was mesoprosopic (50) followed by euriprosopic (46), leptoprosopic (26), hypereuriprosopic (18) , and hyperleptoprosopic (10) facial phenotypes. No significant difference was observed between males and females on the basis of facial phenotype (P = 0.512). Table 4 summarizes the mean, standard deviation, and range of each parameter in males and females. A significant difference was observed between the mean among males and females with respect to subnasale-gnathion (lower facial height [LFH]), width of mouth, intercanthal distance, width of face, physiognomic facial length, and morphological facial length (MFL). No significant difference was observed between the mean among males and females with respect Table 4 ].
In our study, we found a correlation between different parameters with each other in males [ Table 5 ] and females [ Table 6 ]. However, we did not find any other study which tried to correlate the various parameters in males and females separately with each other.
Discussion
Anthropology encompasses the study of origins and development of human beings and their cultures, investigating the whole range of human development and behavior, including biological variation, geographic distribution, and evolutionary history. Forensic anthropology is the application of the scientific processes Haryanvi Banias studied by Kumar and Lone, 2013 [11] 600 (300 of either sex) 11.07 cm 10.21 cm --86.09 84.84
North Indian population studied by Prasanna et al., 2013 [12] 100 (50 males and 50 females) 123.6 mm 117.0 mm --101.04 107.7
South Indian population studied by Prasanna et al., 2013 [12] 100 (50 males and 50 females) 119.7 mm 101.0 mm --100.28 85.39
Population of Mangalore studied by Jagadish Chandra et al., 2012 [15] 100 (50 males and 50 females) 119.98 mm 119.95 mm --101.59 107.41
Onges group of Andaman and Nicobar islands studied by Pandey, 2006 [16] [3] 200 (100 male and 100 female) 48.051 mm 45.864 mm 57.344 mm 54.8 mm Nigerian population studied by Adamu et al., 2016 [5] 283 (147 males and 136 females) 40.67 mm 45.61 mm 62.98 mm 58.05 mm Study by Agnihotri et al., 2011, done in Indo-Mauritius population [6] 150 (75 males and 75 females) 5.27 cm 5.20 cm --Indian population studied by Farkas et al., 2005 [7] 60 (30 males and 30 females) 47.2 mm 43.7 mm 62.7 mm 57.2 mm Bangladeshi females studied by Mostafa et al., 2013 [10] 100 females -4.32 cm --Population of Mangalore studied by Jagadish Chandra et al., 2012 [15] 100 (50 males and 50 females) 56.82 mm 58.58 mm 54.54 mm 59.12 mm
Onges group of Andaman and Nicobar islands studied by Pandey, 2006 [16] 53 (27 male and 26 female) 1.50 1.30 --UFH: Upper facial height, LFH: Lower facial height of physical/biological anthropology in a medicolegal context. Data useful for the identification of living and dead individuals include the assessment of their ethnicity, age, gender, religion, etc. [9] Craniofacial anthropometry plays an important role in assessing the ethnicity and gender of an individual as intra-and interpopulation variations are affected by ecological, biological, geographical, racial, gender, and age factors. [10] Thus, this study was conducted with the aim of determining the craniofacial measurements of Haryanvi population and to compare them with populations from different ethnicities.
In the present study, the mean distance between nasion-subnasale (UFH) was 55.6 mm in males and 55.33 mm in females. However, Farkas et al. [7] in 2005 reported that, in Indian population, the mean UFH was 47.2 mm in males and 43.7 mm in females. The mean distance between subnasale-gnathion (LFH) in our study was 65.83 mm and 60.35 mm in males and females, respectively. Farkas et al. [7] in Indian population found mean LFH to be 62.7 mm in males and 57.2 mm in females.
The mean MFL in the present study was 121.43 mm in males and 115.68 mm in females. Kumar and Lone [11] in their study on Harvanyi Banias reported that the mean MFL in males and females was 11.07 cm and 10.21 cm, respectively. The mean width of face in the present study was 139.65 mm in males and 134.94 mm in females. In their study, Kumar and Lone [11] found that the mean width of face was 13.08 cm and 12.35 cm in males and females, respectively. This slight difference in MFL and width of face between the two studies can be explained on the fact that Kumar and Lone [11] in their study have included individuals from a single caste of Haryana, whereas in our study, we included Haryanvi individuals irrespective of their caste.
We found that mesoprosopic facial type was prominent in both males and females in Haryanvi population, which was consistent with the findings of Kumar and Lone [11] who also reported that the predominant facial type in Haryanvi Banias was mesoprosopic.
Prasanna et al. [12] in their study compared the FI between North Indian and South Indian populations. They reported that males from both the population were hyperleptoprosopic, whereas North Indian females presented hyperleptoprosopic as the predominant type, but females from South India have very broad face (hypereuriprosopic) predominantly. [20] 700 (360 males and 340 females) --129.12 mm 119.98 mm --
When we compared the facial characteristics between males and females, most of the features observed in our study showed significant sexual dimorphism, whereas there was no statistical difference with respect to nasion-subnasale (UFH) and FI. Studies by Baral et al. [13] and Obaidi [14] revealed that there was no significant difference in facial height proportions between males and females in different population groups. However, Hatwal et al. [3] reported that the mean values of UFH, LFH, and total facial heights were greater in males as compared to females in Garhwal population from Uttarakhand.
To establish the role of craniofacial anthropometry in assessing ethnicity, we compared the findings of our study with those of populations from different regions of India and also among the populations from different parts of the world [ Tables 7-9 ].
Conclusion
It was concluded that the predominant facial phenotype in the Haryanvi population is mesoprosopic. Other than FI and UFH, all the other facial parameters can be used to distinguish individuals on the basis of gender. Therefore, our data could act as a reference for Haryanvi population in assessing the ethnicity and identification of an individual. In addition, the data obtained in our study may prove useful in anthropological research, forensics, genetic research, and reconstructive surgery.
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